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(54) Sposob izolicie fytostcrolov z faloveho oleja 



Riesenie sa tyka sposobu izolacic fyto- 
sterolov z taloveho oleja. Postupuje sa tak, 
ze na kratkocestnej odparke so stleranym 
filmoni sa z ^nlove^xO oleja oddell frakcia 
zlvlcnych n mastnych kyseh'n a talova smo- 
la ako destilaciiy zbytok sa podrobf sapo- 
uifikacii v etanolickom roztoku hydroxldu 
sodn^hr, veakdn^i zmes sa rozlozi vodnfm 
roztokoni chlorovodika, vyluCena organic- 
kd vrstva po premyti sa vysusi a na kratko- 
cestnej odparke sa postupne frakcionuje 
tak, ze sa z nej ziska prv5 destlldtovci a 
prv4 zbytkova frakcia, z prvej zbytkovej 
frakcie sa ziska druhd destilatova a druha 
zbytkcv^ frakcia, z prvej destil^tovej frak- 
cie sa ziska tretia destilatovd a tretia zbyt- 
kova frakcia, potom sa druhd destilatovd a 
tretia zbytkovd frakcia spoja a ich destlla- 
ciou sa ztska stvrtd destildtovd frakcia ako 
koncentrdt fytosterolov. z ktorej ciste fy- 
tosteroly s cbsahom asi 80 % hmot. beta 
sitosterolu a asi 20 % hmot. kampesterolu 
sa zfskaju rekrystalizdciou z etanolu v mno2- 
stve 6 az 8 % hmot. z hmotnosti talovej 
smoly. Postup moze byf vyu^lty pri zTskanf 
fytosterolov z taloveho oleja, ktor6 su dO- 
le2ltou surovinou pre farmdciu a kozme- 
tlku. 
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VynSlez sa t^ka spOsobu izol6cie fytoate.- 
rolov, najma beta sitosterolu a kampeate- 
rolu, z talov6ho oleja. 

Fytcsteroly, ktor6 s<x v^znamnou surovi- 
nou pre kozmetiku ako emulgtory, ale naj- 
ma pre farmdciu pre vyrobu steroldn^ch 
horm6nov a inych farmaceutickych prepare- 
tov, sa nach^dzaju v talovom olejl v mno2- 
stve 1,5 az 3 % hmot vo forme esterov a sii- 
streduju sa v talcvej smole, ktorfi Je desti- 
laCnym zbytkom po vakuove] rektifikficii 
taloveho oleja. Podia doteraz zaSmych pn- 
stupov, naprfklad podFa spisu ZSSR AO C. 
189 845, sa pri izolScil fytosterolov postu- 
puje tak. f.e talovd smola sa zmydelni v al- 
koholickom roztokUi alkalick6ho luhu, vor- 
n§ fytcsteroly. vyssie mastnS alkoholy ako 
lignocerol a dalSle neutralne latky sa z re- 
akCneJ zmesi zfskajQ viacn^sobnou extrak- 
cicu nepolSrnym rozpusiadlom, napriklp^d 
benzinom. Sfi vypracovan6 tiez postupy na- 
priklad podia U. S. pat. 2 715 638 a U. S. pat. 
3 691 211, ktcr6 vyuzivajii kryStallzacnu 
schopnost fytcsterolov zo zmesi reakCneho 
produktu po zmydelneni s vodou; adkohol- 
ml alebo ket6nml. Zndmy je tie2 postup so 
spracovanim taIov6ho mydla, vznikajuceho 
pri sulfdtovom spOsobe vyroby celulozy, kto- 
r6 po okyseleni minerSlnou kyselinou po- 
skytuje talov^ olej. 

Podra DD pat. 26 42 414 sa talov6 mydlo 
destiliije na odparek so stieraaym fllmom, 
zmes alkoholov, sterolov a dalsfch neutrdl- 
nych l^tok sa zfska ako destil^t, tento sa 
rozpusti V zmesi Izcpropanol — voda, prid^ 
sa kyselina fosforeCn5 a bieliaca hlinka, 
filtruje sa, a z filtr^tu zfskan^ krystdly sa 
preCistia rekrystalizaciou. Nev^hodou po- 
stupov, vyuzfvajiicich extrakciu, sil proble- 
my s oddefovanfm fdz, nfzkou ijCinnosfou. 
vysokou spotrebou rozpusfadlel a energe- 
tickoii n^roCnosfou pri ich regenerdcii, da- 
le] problemy s bezpecnost'ou pr^ce a w6. 
Pri postupe s destil^ciou taloveho mydla 
vznikaju problemy, suvisiace s tuhou kon- 
zistenciou destilovane] Idtky na odparnej 
ploche a vo vystupn^ch clenoch odparky, 
pracovn6 teploty sii vysoke az okolo 320 
Co vedie k tepeln^mu rozkladu zloziek. Spo- 
loCnoii nev^bodou spomtnan^ch postiipov 
Je, fe produkuju m^lokvalitny farebn^^ kon- 
centr^t fytosterolov s nizkym obsahom ste- 
rolov. Charakter pritomnych neCistdt si vy- 
zaduje krystaliz^ciu z metanolu, Co je sp::- 
jen6 so zdravotnymi rizikami, pripadne dal- 
sie doClsfovanie je znaCne st!a2en6 a prob- 
lematicke. 

Vsetky tieto nev^hody su odstr^nene pri 
sp5sobe izol^cie fytosterolov z taloveho ole- 
ja podia vyn^lezu, ktor§ho podstatou je, 
xe talov^ olej sa kontiauSlne vyhreje v ten- 
kom stieranom fllme s hrubkou 0,01 az 0,5 
mm V krfitkocestnej odparek so vzdialenos- 
foil odparovaC — chladiC 20 a2 50 mm pri 
leplote ohrevn6ho m^dla 195 at 230 °C pri 
tlaku neskondenzovateTn^ch plynov 1 af 50 
Pa poCas 3 az 50 s, priCom sa zlska destll^- 
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bova fcakcia. v mnozstve 60 ai 80 % hmot. 
z hmotnostit nfistrekii. a talovd- smola- v mnoir- 
stve 20' at 40' %• hmot. z hmotnosti' nSstte- 
ku a talovfi smola sa v n^lsade zmiesa v 
fimcrtnostncm: pjomere 1 : 1,8 az 1 : 2,2 s 
95%-nym' etylaikoholom, v ktorom sa roz- 
pustil hydroxid sodny v. mnozstve 15 az 25 
perc. hmot. z mnozstva talovej smoly, zmes 
Sd' vyhreje na teplotu 78 at %0 ""G- a pri tej- 
tc teplotB sa udrzuje pod spfitjnym* chladi- 
com pri intenzivnom miesanii pa-dobu 60 
az 240 min., potom sa zmieaa s^ 4- aa 6 % 
hmot. vodn^m roztokom chlorovodik*a v po- 
mere 1 : 4 az 1 : G k maozstvu. taicuej smo- 
ly, organick^- vrstva sa premyje vodou a 
po oddeleni zbytkov prchavych zloziek pri 
tlaku 0,1 af 1 kPa pri teplote 80 az 120 
sa spracuje na kratkocestnej* odparke sd 
vzdialenosfou cdparovac — chladifr 20- af 50 
miiimetrov v tenkom stieranom filme s hrub- 
kou 0;G1 at 0,5 mm postupne tak-, pri 
teplote ohrevneho media 175 al 210 "^C pri 
tlaku 1 az 50 Pa sa ziska prvci destililtov^ 
frakcia v mnozstve 40 az 50 % hmot. z' v.y>- 
chodiskoveho- mnozstva talovej smoly. a pr- 
zbytkova frakcia v mnozstve 50 a2 60 % 
hm^t. z vychodiskoveho mnozstva talovej 
smoly, z prvej zbytkovej frakcie pri teplo- 
te ohrevn6ho n)6dia 245 az 280 '^C a tlaku 
1 az 20 Pa sa ziska druhS destll^tovS frak- 
cia V mnozstve 15 az 25 % hmot. a druh^ 
zbytkovai firakeia v- mnozstve 30 az 40 % 
hmot. z vychodiskoveho mnozstva talovej 
smoly, 7. prvej destil^tovej frskcie pri tep- 
lote ohrevn6ho m^dia 155 az 190 a tlaku 
1 at 20 Pa sa ziska tretia destilatovd frak- 
cia V mno2stve 25 az 45 % hmot. a zbytko- 
vd frakcia v mnofstve 5 az 15 % hmot, z 
vycbodiskoveho mnoistva talovej smoly, 
dalej tretia zbytkov^ frakcia: a druhS des- 
tilfitr.vd frakcia sa: zmiesaju a z tejto zme- 
si pri teplote ohrevneho m6dia 245 az 280 
stupftov Celzia a. tlaku 1 az 20 Pa sa ziska 
stv.rt^ destil^tov^ frakcia v mnozstve 23- a2 
35 % hmot. a stvrta zbytkova frakcia*. v 
mnozstve 2 az 10 % hmot. z vychodiskove- 
ho mnozstva talovej smoly, stvrtu destlM- 
tov5 fi-akcia sa r::zpusti v 95 %-nom: eta- 
nole v pomere 1 : 6 az 1 : 8 pri teplote va- 
ru rozp:ist*adla, schladl sa a ponechd sa v 
kfude 120 sz 240 min., matecny luh sa od 
krystalickej f^zy oddeli f iltrfeiou pri 20* at 
25 °C. krygtalickii- f5za sa opStovne rozpus- 
ti V 95 %-nom etanoie v pomere 1 r 10 az 
1 : 12 za teploty varu cozpusfadla* a: p.o 
schladeni a pastati 1-20 az 240 rain, sa vy- 
lucene fytcsteroly v mnozstve 6 az 3 % 
hmot. vzirTadom na vychodlskove mnozsU^o 
talovej smoly oddelia filtrdciou prr 20 at- 
25 ^C. 

Sposob izol^cie fytosterolov z taloveho 
oleja- podi'a vyn^lcAi ma cely rad v^hod; 
Fytostsrcrly, zlskan^ t^rato postupom,. sd vy« 
soke- Gist^, obsaiuiju praktichy iba; beta ^- 
tosterol a kampesterol v tvare snehobleipili 
dlh^ch ihlic. Farebnos( zaprlClfiujfice l&t- 



k.y; k'U:r6 pdi extrak^nych postupoch v do> 
sl8dliu/ podobn6ho chovanla sa voCl roz- 
pu§fadl^m ako fytosteroly Ciasto&ie pne- 
chddzaju spoiu s fytosterolmi do produkto- 
vej frakcie, pri destila^^nom postupe podfa 
vyn^lezu v dOsledku Ich vygge] mfilovej* 
hmotncsti si'i menej prchav6, ost^vaju v 
destilacnciTi zbytku a do produktove] frak- 
cie' neprechidzajii. Vyfaznosf fytosterolov 
pri' postupe podFa vyn^lezu je v- porovnani 
s d':teraz zn5myml postupmi vysSia a dosa- 
huje' 80 ax 90 % hmot: Dolezitou predtios- 
fou postupu podfa vyn^lezii jc. ze je vylu- 
Cend prevddzkovo kompHkovan^ a energe- 
ticky naroCnA viacstupftov^ extrakcia, kecN 
ze hlavnou separacnou metodou je moleka- 
lovd destildcia zo stieraneho filmu v krat- 
kocestnirch odparkdch, ktor^ umoznuje de- 
lif a Cistif zmesi tepRlue nest^Iych l5tok a 
l^tuk s nizkou tenziou p5r bez ich tepol- 
n6lTD rozkladu pri nizkych pracovnych tep- 
lot^ch. AJ, tento fakt vyznamne prispieva k 
vysglm- vyfa^kom fytosterolov, kecKe ncdo- 
ch^dza k ich* libytku tepelnou de^rad^cioii. 

Dalsi'm vyznamnym momentom, vplyvaju- 
cim na v^^taznosf a kvalitii fytosterolov, je 
tie2 skiitoCnost, 2e uz prim^rne delenie ta- 
lov§ho oleja na zmesnu frakciu 2ivlcnych 
a raastti^ch kysellti a na talnvu smolu pre- 
bieha v molekulovej odparek pri maximal- 
lie setrnych podmienkach, kym pri klaslc- 
kom sposobe frakciondcie talov^ho oleja 
v^kuovou rektifik^ciou dochadza pcdas tej- 
to dlhodobej. vysokoteplotnej cper^cie k 
rozkladnyin a polymeraCnym reakcic^m. 

^•'^C NMR Stiidium frakcif talovej smoly u- 
k^zalo, ze fytosteroly s priemernou m61o- 
voii hmotnosfou nad 400 g.mol-^ s^i pri- 
tonin§ V talovej smole vo forme esterov s 
mastnymi kyselinaini olejovou a linolovou. s 
priemernou mdlovou hmctuosfou okolo 280 
gramov . moI~'. S t^mto v^znomnym rozdie- 
Ibm V m61ovej hmotnosti siivisi aj podstat- 
ny rozdiel v tenziach p5r oboch skupfn IS- 
tok, takze reakdn^ zmes po sapcnifikdcii 
a prevedenf alkalickych mydiel na vo^a^ 
mastne kyseliny je deslilacne delitern« s 
dostatoCnou ostros^ou aj na krtltkocestncj 
odparke, ktorej deliaca schopnosf zodpn- 
vedd asi jednej teoretickej etdzi. Male 
mno2stvo ^iviCn^ch kyselin, najmft kyseli- 
ny abietovej, s mOlovou hmotnos''ou 302 e . 
. mol~*, ktor6 ost^va v talovej smole po od- 
delenl zmesi mastn^ch a fiviCnych kyselln 
V 'destil^tovej frakcii, sa tiez dostatoCne od- 
liSuje svojou tenziou p5r od fytosterolov a 
separuje sa spolu s mastnymi kyselinami a 
mastnymi alkoholmi do spolodnej frakcie. 
Charakter sprievodnych l^tok v koncentr^- 
te fytuSterolov z molekulovej destil^cie po- 
stupom podia vyn^lezu dovofuje pou2if 
pre krystaliztlciu menej polfirny alifatlck^ 
alkohol etanol, ktory je v porovnanf s me- 
tanoiom menej toxick]^. KoneCne pri sposo- 
be izol^cle fytosterolov postupom podia vy- 
ndlezu ostfivajd vSetky zloiky talov6ho ole- 



jaicheraicky nenarusen^ k dlspozfcii na kom- 
plexn6 vyufitie. 

P r I k 1 a d 

1 200 g taioveho oleja s Cislom kyslostl 
139 mg- KOH/g, s obsahom mastnych kyse- 
Hn 46 % hmot., ziviCn^ch kyselin 42 % 
hmot, nezmydelnitelnych Idtok asi 12 % 
hmot. zbaveny vody a- prchavejsich prime- 
si pri teplote 100 a tlaku OA kPa sa v 
kratkocestnej odparke so vzdialenost'ou od- 
psrovaC — chladiC 20 mm vyhrial v stisra- 
nom fiime s priemernou hrubkou 0^05 mm 
za cas 8 s pri teplote ohrevneho media 395 
stupi\ov Celzia a tlaku neskondenzovateN 
nych plynov 7 Pa, pricom sa ziskala des- 
tiiatova frakcia s hmotnosfou 790 g, pred- 
stavujiica fiB % z nastreku, a tal^va smola 
ako destilaciiy zbytok 405 g, co predstavu- 
je 34 % z n^istreku. V 810 etanolu 95 % 
sa rozpustUo 01 g NaOH a k tomuto rozto- 
ku sa pridaln tciovti .smola. Pomer hmot- 
nosti talovej snioly a etan::lij bol 1 : 2, 
hinotnosf pnuzlteho liihu 20 % z hmotnosti 
t?lovej smoly. Reakcad zmes sa udr2iava- 
la pri teplote 79 =C pri vare za Intenzivne- 
ho mieSania pod spatnym chladiCom po do- 
bn 120 min, pr:tom sa zmie§ala s 2 000 e; 

\ o-neho vodneho roztoku HCL VyliiCen^ 
or;5anick5 vrstva sa premyla vodou, pri 100 
stupftcch Celzia a tlaku 0,4 kPa sa zbavila 
prchav^ch zlo2iek. 

J9j hmotnost' bola 390 g. Pri teplote o- 
hrevneho m6dla 175 °C a tlaku 6 Pa sa zi's- 
kala prva destilatova frakcia s hm-itnosfou 
162 g a prvS zbytkov^ frakcia s hmotnosfou 
222 g, Co predstavuje 42 %, resp. 57 % z 
vychodiskoveho mnozstva talovej smoly po 
saponifik^cii na destil5ciu. N5s!ednou des- 
til^ciou prvej zbytkovej frakcie pri teplote 
ohrevneho media 250 ""C a tlaku 6 Pa sa 
ziskala druh^ destilatova frakcia s hmot- 
nos^'ou 8n a druh5 zbytkovS frakcia 136 
f-ramov, Co je 22 %, resp. 35 % z vychodis- 
koveho mnozstva talovej smoly. Spracova- 
afm prvej destilatovej frakcie na krStko- 
cestnej odparke pri teplote ohrsvn^iho ole- 
ja 160 ""C a tlaku 5 Fa sa ziskala tretia des- 
Hlatovd frakcia s hmotnosfou 120 g, a tre- 
tia zbytkovd frakcia 39 g, tvcriace 31 %, 
resp. 10 % z pOvodnej talovej smoly. Spo- 
jenjm druhej destildtovej frakcie a tretej 
zbytkovej frakcie a destilf5ciou tejto zmesi 
na kr^tkocestne] odparke pri teplote ohrev- 
neho m^dia 245 ''C a tlaku 5 Pa sa ziskala 
stvrt5 destilcltov^ frakcia 109 7, ktovA ako 
kcncentr^t fytosterolov predstavuje 28 % 
z povodnej talovej smoly, a Stvrta zbytko- 
v6. frakcia 15 g, ktor5 tvorl 4 %. Zo stvrtej 
destilatovej frakcie po rozpustem v 700 g 
etanolu 95 % pri teplote 78 po post^ti 
150 min. a po fiUr^cii pri 22 '^C sa zlskalo 
38 g kryStalickej f^zy, z ktorej p.:) opatov- 
nom rozpusteni v 450 g etanolu pri 78 *C, 
schladenf a stfiti 150 min. sa ziskalo 28 g 
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snelioblelych kryst^lov v tvare dlhycli ih- 
lie. 

Ich hmotnost je 7 % z hmotnosti vycho- 
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diskovej talovej smoly. Zlozenie produktu 
85 % hmct. beta sitosterolu a 15 % hmot. 
kampesterolu. 



PREDMET VYNALEZU 



Sposob izolacie fytosterolov z taloveho o- 
leja s Ci'slom kyslosti 120 az 170 mg KOH/g 
s obsahom mastnych kyselin 30 az 60 % 
hmot., zlviCnych kyselin 30 at 60 % hmot. 
a nezniydehiiteln^ch Idtok 8 az 18 % hmot. 
vyznacujuci sa t^m, 2e talov^ olej sa koiv 
tinualne vyhreje v tenkom stieranom fil- 
me s hnibkou 0,01 az 0,5 mm v kratkocest- 
nej odparek so vzdialenosfou odparovaC — 
— chlacIiC 20 ai 50 mm pri teplot'j ohrev- 
neho media 195 az 230 'C pri tlaku neskon- 
deazovaleruych plynov 1 az 50 Pa za Cas 3 
az 50 s, priCom sa ziska destil^t-^vd frak- 
cia V mnozstve 60 az 80 % hmot. z nastre- 
ku a talova smola v mnozstve 20 az 40 % 
hmot. z Htlstreku, a talova smola sa zmie^a 
V hmotnostnom poraere 1 : 1.3 t\z 1 : 2,2 s 
95 etylalkoholom, v ktorom sa roz- 

pustil hydroxid sodn^ v mnozstve 15 az 25 
perc. hmot. z mnozstva talovej smoly, zmss 
sa vyhreje na teplotu 78 az 80 a pri cej- 
to teplote sa udr2uje pod spatiiym chladi- 
Com pri intenzivnom miesant p.^ dobu '60 
az 240 min., potom sa zmiesa s 4 az 6 
hmot. vodnym roztokom chlorovodlka v 
hmot- pomere 1 : 4 a2 1 : 6 k mncvstvu ta- 
lovej smoly, vylucend organicka vr^tva sa 
premyje vodou a po oddeleni zbytkov pr- 
chavych zlo2lek pri tlaku 0,1 £f 1 kPa pri 
teplote 80 at 120 °C sa spracuje na kr^tko- 
cestnej odparke so vzdialenosfou odparo- 
vaC — chladiC 20 az 50 mm v tenkcm stie- 
ranom filme s hrubkou 0,01 ai 0,5 mm po- 
stupne tak, ze pri teplote ohrevneho me- 
dia 175 ay. 210 °C pri tlaku 1 ez 50 Pa sa 
ziska prvd destilatov/i frakcia v mnozstve 



40 az 50 % hmot. z vychodiskoveho mnoz- 
stva talovej smoly a prva zbytkovd frakcia 
v mnczstve 50 at 60 % hmot. z vychodis- 
koveho mnozstva talovej smoly, z prvej 
zbytkovfij frakcie pri teplote ohrevn6ho m6- 
dia ?AS at 280 "C a tlaku 1 az 20 Pa sa zis- 
ka druhd destil5tovS frakcia v mnozstve 15 
at 25 % hmot. a druhS zbytkovd frakcia v 
mnozstve 30 az 40 % hmot. z v>^chodiskQ- 
veho mnozstva talovej smoly, z prvej des- 
tilatcvej frakcie pri teplote ohrevneho me- 
dia 153 ai 190 °C a tlaku 1 az 20 Pa sa zis- 
ka tretia dostii^tov.l frakcia v mnozstve 25 
az 45 "l-o hmot. a tretia zbytkov^ frakcia v 
mno/lslve 5 az 15 % hmct. z vychodiskove- 
ho miio^stva talovej smoly. priCom tretia 
ziA'ticnvcl frakcia a druha dsstilatovd frak- 
cia sa zmiesajii a z tejto zmesi pri teplote 
nhrt;vn6ho oleja 245 az 2C0 ''C a tlaku 1 
i:z 20 Pa sa ziska Stvrtd destll5tovS frak- 
cia V mnozstve 23 az 35 % hmot. a stvrtd 
zbytkcva frakcia v mnozstve 2 az 10 % 
hmot., z vychodiskoveho mnozstva talovej 
smoly, stvrta destil^tov^ frakcia sa rozpus- 
ti v 95 %-nom etanole v pomere 1 : 6 az 
1 : 8 pri teplote vara rozpiisfadla, schladf 
sa a ponechd sa v klude 120 az 240 min. 
mateCny lah sa od krystalickej f^zy odde- 
n riltr^ciou pri 20 az 23 ^C, krvstalickS fa- 
za sa opatovne rozpusti v 95 %-nom eta- 
nole V pcmera 1 : 10 az 1 : 12 za varu roz- 
p;';S''adla a p-^ schladeni a po post^ti 120 az 
?40 min. s?. vylucene fytcsteroly v mnoz- 
stve 6 az 8 % hmot. vztiahnut^ na vycho- 
diskove mnozstvo talovej smoly oddelia fil- 
tr^ciou pri 20 az 25 °C. 
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The Method of Isolation of phvtosterols from Tall Oil 

This solution is concerned with a method of isolation of phytosterols from tall oil pitch. The 
procedure is as follows. A wiped film evaporator distillation apparatus is used to fractionate tall 
oil into a resin and fatty acid fraction and, secondly into tall oil pitch. 

Tall oil pitch is saponified in an ethanol solution containing sodium hydroxide. This reaction 
mixture is neutralized with hydrochloric acid. The resulting organic layer is extracted, dried, and 
fractionated in a short path distillation column. In this way, the first distillate (D-1) and first 
residue (R-1) are separated from the organic layer. From the first residue fraction (R-1), the 
second distillate (D-2) and second residue (R-2) fractions are obtained. From the first distillate 
fraction (D-1) the third distillate (D-3) and third residue (R-3) fractions are obtained. Then the 
second distillate (D-2) and third residue (R-3) fractions are combined and distilled to produce the 
fourth distillate fraction (D-4) that contains concentrated phytosterols. Crystallization in ethanol 
results in a yield of six to eight per cent based on the mass of starting tall oil pitch. The pure 
phytosterol crystals contain 80% beta sitosterol and 20% campesterol. The described procedure 
may be used for obtaining phytosterols from tall oil. They are an important raw material for the 
pharmacy and cosmetic industries. 

The invention is concerned with the method of isolation of phytosterols, mainly beta sitosterol 
and campesterol from tall oil. 

Phytosterols, which are an important raw material for cosmetics as emollients but are especially 
important for the pharmacy industry for the production of steroid hormones and other products 
are found in tall oil in a concentration of 1 .5 to 3% in the form of esters. The steryl esters are 
concentrated in tall oil pitch, which is the residue after vacuum distillation of tall oil. According 
to known procedures, for example, according to publication USSR AO number 189,845 the 
method of isolation of phytosterols is as follows. The tall oil pitch is saponified in an alcohol 
solution of alkali lye. Free phytosterols, higher fatty alcohols such as lignocerol, and other 
neutral materials are obtained from the reaction mixture by multiple extraction with non-polar 
solvents, for example hexane. Other methods, as for example, US patent 2,715,638 and US 
patent 3,691,21 1 teach crystallization of phytosterols from a reaction mixture after saponifying 
with water, alcohol, or ketones. Also, it is well known that tall oil soap obtained during sulphate 
production of cellulose produces crude tall oil after combining it with a mineral acid. 

According to DP patent 2,642,414 tall oil soap is distilled in a thin film evaporator. A mixture of 
alcohols, sterols, and other neutral materials is obtained. This mixture is dissolved in a blend of 
isopropanol and water. Phosphoric acid and diatomaceous earth are added. This concentrate is 
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filtered and the resulting crystals are purified by re-crystallization. Disadvantages of methods 
using extraction are problems with phase separation, low efficiency, high solvent usage and high 
energy consumption for solvent regeneration, as well as work safety. When using a tall oil soap 
distillation procedure, there are problems with high viscosity of the distilling material on the 
5 evaporative surface and, this results in high working temperatures of up to 320 °C. These 
temperatures lead to thennal decomposition of tall oil components. The common disadvantage 
of the methods mentioned above is the production of a low quality, colored phytosterol 
concentrate with low purity. The presence of impurities requires crystallization with methanol 
that may cause health risks and, obtaining higher purity is difficult and problematic. 

10 The method of isolation of phytosterols from tall oil described in this invention eliminates these 
disadvantages. The tall oil is gradually heated in a thin wiped film of thickness 0.01 to 0.5 mm 
in a short path distillation column with an evaporator to condenser distance of between 20 and 50 
mm. Distillation conditions are 195 to 230 ° C and a pressure of 1 to 50 Pa for 3 to 50 seconds. 
The distillate fraction obtained is 60 to 80% of the incoming feed stock and the residue (tall oil 

15 pitch) is 20 to 40% on a mass basis. Tall oil pitch is mixed with 95% ethanol in which NaOH is 
dissolved in an amount of 15 to 25% of the weight of tall oil pitch. The ratio of pitch to solvent 
is between 1:1.8 and 1:2.2. The mixture is refluxed at 78 to 80 °C with vigorous agitation for 60 
to 240 minutes. An aqueous solution of 4'to 6% hydrochloric acid is added to the reaction vessel 
in a ratio of between 4:1 and 6:1 on an acid to pitch basis. The extracted organic layer is stripped 

20 of water and volatile components at a pressure of 0.1 to 1.0 KPa and a temperature of 80 to 120 
°C in a short path distillation column. The evaporator to condenser separation is 20 to 50 mm 
and the wiped film thickness is 0.01 to 0.5 mm. The first distillate fraction (D-1) is 40 to 50% of 
the incoming tall oil pitch and the first residue fraction (R-1) is 50 to 60%. The distillation 
conditions are 170 to 210 °C and a pressure of 1 to 50 Pa. The first residue fraction (R-1) is 

25 distilled at a temperature of 245 to 280 °C and a pressure of 1 to 20 Pa and produces a second 
distillate fraction (D-2) of 15 to 25% (based on incoming pitch) and a second residue fraction (R- 
2) of 30 to 40% on the same basis. 

The first distillate fraction (D-1) is distilled at a temperature of between 155 and 190 °C and a 
pressure of between 1 and 20 Pa to produce a third distillate fraction (D-3) that is 25 to 45% 

30 (based on incoming pitch) and a residue fraction (R-3) that is 5 to 15% (based on incoming 
pitch). Then, the third residue fraction (R-3) and second distillate ft-action (D-2) are combined 
and distilled at a temperature of between 245 and 280 °C and a pressure of 1 to 20 Pa. This 
results in a fourth distillate fraction (D-4) that is 23 to 35% of the original pitch mass and a 
fourth residue fraction (R-4) that is between 2 and 10% of the original tall oil pitch. The fourth 

35 distillate fraction (D-4) is dissolved in 95% ethanol in a ratio of between 1 to 6 and 1 to 8 of D-4 
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to solvent at the boiling temperature of the solvent. Then, it is cooled down and held at 
temperature for 120 to 240 minutes. The mother liquor is separated from the crystals by 
filtration at 20 to 25 °C. The crystals are re-dissolved in 95% ethanol in a ratio of between 1 to 
10 and 1 to 12 at the solvent boiling point. This reaction mixture is cooled down and left at 
temperature for 120 to 240 minutes. Phytosterols in a yield of 6 to 8% based on the mass of 
incoming pitch are separated by filtration at 20 to 25 °C. 

The method of phy tosterol isolation from tall oil according to this invention has many 
advantages. Phytosterols obtained in this way are bright, pure and contain only beta sitosterol 
and campesterol in the shape of long, snow-white needles. The materials which cause coloration 
10 with solvent extraction techniques are the result of other compounds that have similar solubility 
to phytosterols and therefore crystallize with the sterols. The use of this invention causes the 
higher molecular weight materials that are less volatile to stay in the residue fraction and not in 
the distillate fraction. The yield of phytosterols using this method is higher than known methods 
and reaches 80 to 90% by weight. Another important advantage of this invention other than high 
15 yield is that it is simple and energy efficient when compared to multiple solvent extraction 
because the principal method of separation is molecular distillation from a wiped film using a 
short path distillation column. This allows for the separation and purification of a mixture of 
thermally unstable materials without decomposition, using low working temperatures. This fact 
also contributes to the higher yield of phytosterol because there is no thermal degradation. 

20 Another important advantage influencing both the yield and quality of phytosterols is the fact 
that the primary separation of tall oil into a mixed acid fraction and tall oil pitch is done in a 
molecular distillation column under favorable economic conditions while during the classical 
method of fractionation of tall oil by vacuum distillation there is frequentiy decomposition or 
polymerization during this long lasting high temperature operation. 

25 CNMR analysis of fractions of tall oil pitch showed that phytosterols with an average molecular 
weight greater than 400 grams per mole are present in tall oil pitch in the form of esters with 
fatty acids and linoleic acid with an average molecular weight of about 280 grams per mole. The 
result of this significant difference in molecular weights is a substantial difference in the boiling 
points of these two groups of materials. So, a reaction mixture after saponification and the 

30 conversion of soaps to free fatty acids produces a feed stock that can be easily rectified even with 
short path distillation that only has one theoretical stage. The small amount of resin acids, 
mainly abietic acid with a molecular weight of 302 g/mole stays in the tall oil pitch after 
separation of the fatty and resin acids in the distillate fraction. The boiling point differs 
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sufficiently from phytosterols to allow for efficient separation with fatty acids and fatty alcohols 
into a common fraction. 

The method of fractionating materials and concentrating phytosterols from molecular distillation 
according to this invention allows for the use of the less polar alcohol ethanol for crystallization. 
Ethanol has a lower toxicity than methanol. Finally, with the method of isolation of phytosterols 
according to this invention, there is no decomposition of any tall oil components and they are 
ready for further use. 

Example 

1200 grams of tall oil with an acid number of 130 mg. KOH / g and 46% fatty acids, 



\o 42% resin acids, and 12% unsaponifiable material was stripped of water and light end materials 
^ at a temperature of 100 ''C and a pressure of 0.4 KPa in a short path distillation column. The 

distance between the evaporator and the condenser was 20 mm and the wiped film thickness was 
0.05 mm. The residence time was 8 seconds and the distillation temperature was 195 °C. The 
pressure of non-condensable gases was 7 Pa. A distillate fraction of 790 grams was obtained. 
15 This equates to 66% of feed. A tall oil pitch fraction of 405 grams (34% of feed) was obtained. 
The tall oil pitch was dissolved in a solution weighing 810 grams of 95% ethanol and 81 grams 
of NaOH. The ratio of tall oil pitch to ethanol was 1 to 2 and the alkali application was 20% by 
weight of tall oil pitch. The reaction mixture was refluxed at 79 °C with vigorous agitation for 
120 minutes. 2000 grams of 5% aqueous HCl was added to the solution. The extracted organic 
20 layer was stripped of water and volatile components at 100 ''C and a pressure of 0.4 KPa. The 

result was an organic layer weighing 390 grams. The first distillation at a temperature of 175 °C 
i and pressure of 6.0 Pa produced a distillate (D-1) weighing 162 grams and a residue (R-1) 
\ weighing 222 grams. The first residue fraction (R-1) was distilled at a temperature of 250 °C 
and a pressure of 6 Pa. This produced a second distillate (D-2) weighing 85 grams while the 
25 second residue (R-2) weighed 136 grams. 

The first distillate fraction (D-1) was passed through a short path column at a temperature of 
160 °C and a pressure of 5.0 Pa, This resulted in a third distillate fraction (D-3) weighing 120 
grams and a third residue fraction (R-3) weighing 39 grams. 

The second distillate (D-2) and third residue (R-3) fractions were combined and distilled to 
30 produce fourth distillate (D-4) and fourth residue (R-4) fractions. The distillation conditions 
were 245 °C and 5 Pa. The fourth distillate fraction weighed 109 grams or 28% of the original 
pitch and the fourth residue fraction weighed 15 g or 4% of the original pitch. The fourth 
distillate (D-4) was dissolved in 700 g of 95% ethanol at a temperature of 78 °C and was then 
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cooled and held at 22 ""C for 150 minutes. 38 g of crystals were obtained by filtration and re- 
dissolved in 450 g of ethanol at 78 °C. The mixture was cooled to 22 °C and held for 150 
minutes. 28 g of snow-white long needles were obtained by filtration. The weight of sterols is 
7% of the original tall oil pitch used and the content is 85% beta sitosterol and 15% campesterol. 
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THE SUBJECT OF INVENTION 



The method of isolation of phytosterols from tall oil with an acid number of 120 to 170 mg 
KOH/g with a fatty acid content of 30 to 60% by weight, resin acids of 30 to 60% by weight, and 
unsaponifiable materials weighing 8 to 18% is significant by the way the tall oil is gradually 

5 warmed in a thin wiped film with a thickness of 0.01 to 0.5 mm in a short path distillation 

column, with an evaporator to condenser separation of 20 to 50 mm, a temperature of 195 to 230 
°C, and a pressure of non-condensed gasses of 1 to 50 Pa for a time of 3 to 50 seconds. The 
distillate obtained is 60 to 80% of the incoming feed stock while the tall oil pitch obtained is 20 
to 40% of the incoming feed stock. The tall oil pitch is mixed with 95% alkaline ethanol in a 

10 ratio between 1:1.8 and 1:2.2. The NaOH application is 15 to 25% of the weight of tall oil pitch. 
The mixture is heated to 78 to 80 ""C and is refluxed with intense agitation for 60 to 240 minutes. 
It is then mixed with a 4 to 6% solution of aqueous HCl in a ratio of between 4: 1 and 6: 1 on an 
acid to pitch basis. The extracted organic layer is washed with water and then stripped of 
volatile components at a temperature of 80 to 120 ""C and a pressure of 0.1 to 1 KPa. This feed 

15 stock is distilled in a short path column with an evaporator to condenser separation of 20 to 50 
mm and a wiped film thickness of 0.01 to 0.5 mm. Distillation temperature is 175 to 210 °C and 
distillation pressure is 1 to 50 Pa. The first distillate cut is 40 to 50% of the original tall oil pitch 
and the first residue cut is 50 to 60%. The first residue is distilled at a temperature of 245 to 280 
°C and a pressure of 1 to 20 Pa. This results in a second distillate that is 15 to 25% of the 

20 original pitch and a second residue that is 30 to 40%. The first distillate is re-distilled at a 

temperature of 155 to 190 ""C and a pressure of 1 to 20 Pa. This produces a third distillate that is 
25 to 45% of the original pitch and a third residue that is 5 to 15%. The third residue and second 
distillate are combined and distilled at a temperature of 245 to 280 °C and a pressure of 1 to 20 
Pa. This produces a fourth distillate that is 23 to 35% of the original pitch and a fourth residue 

25 that is 2 to 10%. The fourth distillate is dissolved in 95% ethanol in a ratio of between 1 :6 and 
1:8 at the boiling point of the solvent. It is then cooled down and left for 120 to 240 minutes. 
The mother liquor is separated from the crystals by filtration at 20 to 25 °C. The crystals are re- 
dissolved in 95% ethanol in a ratio of between 1 : 10 and 1:12 at the solvent boiling point. This 
mixture is cooled down and left for 120 to 240 minutes. Phytosterols in the amount of 6 to 8% 

30 of original tall pitch are separated by filtration at 20 to 25 °C. 



